Neurotrophic factors acutely alter the sorting of the vesicular acetyl choline transporter and the vesicular monoamine transporter 2 in bimodal sympathetic neurons.
Individual sympathetic neurons in co-cultures with cardiac myocytes store acetylcholine and noradrenaline in two different populations of synaptic vesicles and release both neurotransmitters from single presynaptic terminals. Neurotrophic factors selectively and acutely stimulate differential release of the two types of neurotransmitters from these bimodal neurons. Here we investigated the acute effects of neurotrophic factors on two pivotal marker proteins for catecholaminergic and cholinergic synaptic vesicle populations: the vesicular monoamine transporter 2 and the vesicular acetylcholine transporter. We observed that separation of the two fluorescence labeled transporters is not restricted to the varicosities, but can also be observed in the neurites as well as in the cell soma. Application of nerve growth factor, brain-derived neurotrophic factor and ciliary neuronotrophic factor caused acute alterations in transporter segregation. These results point to a novel function of neurotrophic factors during the short-term regulation of synaptic protein sorting in neurons.